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(5p A recording apparatus having means for de- 
tecting a recordable area on a recording 
medium comprises the structures of measuring 
means capable of measuring the reflective lumi- 
nous energy of a recording medium and of 
means for holding the recording medium, 
means for holding the data on the basis of the 
reflective luminous energy of the means for 
holding the recording medium and the data on 
the basis of the reflective luminous energy of 
the recording medium, which are measured by 
the measuring means, and means for setting by 
both of the data a threshold value utilized for 
determining the boundary between the record- 
ing medium and the means for holding the 
medium. 



I POWER SOURCE 
I INITIAL OPERATION 



FIG. 3 




35 



|SET RECORDABLE AREA| -^.^ gy 




[drive carriage MOTORk c^q 




310 

iDRiVE RECORDING H£AD| ~. _ 
NO 




Ui 



Jouve, 18, rue Saint-Denis, 75001 PARiS 



BNSDOCID: <EP 05261 54A2J_> 



1 



EP 0 526 154 A2 



2 



BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention relates to a recording ap- 
paratus for performing recording on a recording me- 
diunn. More particularly, th3 Invention relates to a re- 
cording apparatus having means for detecting the 
sheet width of a recording medium. 

Related Background Art 

In conventional recording apparatuses, it is a 
general practice that recordings are performed ac- 
companying the feeding operation of a recording 
sheet to the recording unit. At this juncture, the record- 
ing sheet of a given shape should be at a predeter- 
mined position for a normal recording as prerequisite. 
Whether this condition has been satisfied or not is de- 
termined by detecting the difference in the reflective 
density of the recording sheet and the platen which 
holds this sheet on the basis of the output level of a 
sensor of a reflective type and others in use for the 
purpose. Therefore, the presence of the recording 
sheet is discriminated by examining whether the out- 
put level of such a sensor exceeds a given threshold 
value or not. 

As a method of the kind, there Is, for example, dis- 
closed in Japanese Patent Laid-Open Application No. 
56-1 50556, an apparatus for detecting the sizes of re- 
cording sheets, in which the light emitting element and 
light receiving element are arranged to travel along a 
scale provided in the width direction of a recording 
sheet for detecting the sheet width. 

There is also disclosed in U.S. Patent 4,265,556 
a structure such that a sheet width detecting scanner 
is mounted on a carriage having an ink head for the 
performance of the sheet width detections. 

However, in the conventional sheet width detec- 
tion, the threshold value is set at a predetermined lev- 
el in advance for the fiducial sensor output to discrim- 
inate the presence of a recording sheet. Consequent- 
ly, If the aforesaid level of the sensor output should be 
varied due to any characteristic difference of an indi- 
vidual reflective sensor and others or due to changes 
brought about by elapsed time or the like, the reflec- 
tive density of the aforesaid recording sheet should be 
lower than the anticipated value, or the reflective den- 
sity of the aforesaid platen should be higher than the 
anticipated value, there might be some cases that the 
area where the recording sheet Is supposed to be 
present, that Is the position of this sheet, Is erroneous- 
ly detected. 

SUMMARY OF THE INVENTION 

Now, with a view to solving the above-mentioned 
problems encounterd in the conventional technique, 



the present invention is designed, and it is the object 
of the Invention to prevent any erroneous detection of 
a recording sheet and to detect accurately the posi- 
tions of both ends which constitute the area where the 
5 recording sheet is to be present. 

In order to achieve the object such as this, there 
are provided for a recording apparatus according to 
the present invention: 

measuring means for capable of measuring the 
10 luminous energy of a recording medium and means 
for supporting the recording medium; 

means for holding data on the basis of the re- 
flected luminous energy of the means for supporting 
the recording medium and data on the basis of the re- 
ts fleeted luminous energy of the recording medium 
measured by the aforesaid measuring means; and 

means for setting a threshold value which can 
be utilized for determining the boundary between the 
aforesaid recording medium and aforesaid holding 
20 means in accordance with the aforesaid both data. 

Also, a recording method according to the pres- 
ent invention for the achievement of the object men- 
tioned above includes the following step of: 

measuring the reflected luminous energy of 
25 means for supporting the recording medium using 
measuring means; 

measuring the reflected luminous energy of 
the recording medium using measuring means; 

setting a threshold value which can be utilized 
30 for determining the boundary between the aforesaid 
recording medium and aforesaid holding means in ac- 
cordance with the value on the basis of the reflected 
luminous energy of the means for supporting the re- 
cording medium and the value on the basis of the re- 
ds fleeted luminous energy measured as above; and 

detecting a recordable area in which a record- 
ing is possible on the recording medium by comparing 
the aforesaid threshold value thus set and the meas- 
ured value of the measuring means, and performing 
40 recording in the aforesaid recordable area. 

With a structure or a method such as described 
above, it is possible to perform stable recordings for 
recording media having different reflection factors 
and at the same time, to avoid any possibility that a 
45 recording is erroneously conducted on the platen side 
by the changes due to elapsed time with respect to the 
detection capability of a sensor which serves as 
measuring means as well as by the changes due to 
elapsed time with respect to the platen which serves 
50 as means for holding the recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view showing an embodi- 
55 ment of an ink jet recording apparatus according to 
the present invention. 

Fig. 2 is a block diagram showing the principal 
structure for controlling the aforesaid apparatus. 
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Fig. 3 is a flowchart showing the processing pro- 
cedures of a recording process according to an enn- 
bodiment of the present invention. 

Fig. 4 is a flowchart showing the recording proc- 
ess procedure characterized by the present invention 
in the aforesaid processing procedures. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, using the accompanied drawings the 
description will be made of an embodiment in which 
the aforesaid means are applied to a recording appa- 
ratus. 

Fig. 1 is a perspective view schematically show- 
ing the structure of a recording apparatus according 
to an embodirnent of the present invention. 

In Fig. 1, a reference numeral 1 designates a re- 
cording head serving as recording means having a 
plurality of ink discharging ports for performing re- 
cording onto the recording sheet 3 which is a record- 
ing medium; also, 2, a reflective sensor serving as de- 
tection means (measuring means) for detecting the 
position (boundary) of the recording sheet 3 which is 
a recording medium. This recording head 1 and the re- 
flective type sensor 2 are mounted on the front part 
of a carriage 4 serving as carrier means which will be 
described later. 

The. discharging energy generating element of 
the recording head 1 which serves as the aforesaid 
recording means causes ink to be discharged from the 
discharging port by applying energy to ink in accor- 
dance with the recording signals transmitted from the 
main body of the apparatus. For a method of the kind, 
there is the one using the element capable of applying 
pressure to ink mechanically as a discharging energy 
generating elementsuch as a piezoelectric element or 
the one provided with means for generating thermal 
energy as an energy generating element (electro- 
thermal transducer, laser light, or the like, for exam- 
ple) so that ink is caused by this thermal energy to 
change its states. Particularly, according to the latter 
method, it is possible to obtain a higher density of re- 
cording as well as to implement highly minute record- 
ings, and there is also an advantage that with such a 
method these can be easily attained. 

The carriage 4 with the aforesaid recording head 
1 and the reflective type sensor 2 mounted thereon is 
driven by a carriage motor 6 through a carriage belt 
5 to travel along the carriage shafts 7a and 7b reci- 
procally. Accompanying this reciprocal motion, the re- 
cording for a one-line portion by the recording head 
and the position of the recording sheet 3 are detected. 

Also, the aforesaid recording sheet 3 is fed by a 
feed roller (not shown) driven by a sheet feed motor 
10- The recording area of the aforesaid sheet 3 facing 
the recording head 1 is regulated by a pressure plate 
8 for the sheet which is a recording medium and a plat- 



en 9. The recording sheet 3 for which recording has 
been completed is exhausted to the upp^ part of the 
apparatus. 

Fig. 2 is a block diagram showing the structure of 
5 the principal control system for the aforesaid record- 
ing apparatus. 

In Fig. 2, a reference numeral 11 designates a 
control unit comprising a CPU 11a, ROM lib, and 
RAM 11c. 

10 The aforesaid CPU 11a is a central arithmetic 

processing unit to read programs and various data 
from the ROM 11b and others which will be described 
later, to execute required operations and Judgments, 
and to conduct driving controls of the entire system of 
15 the apparatus by outputttng various control signals in 
accordance with the control program. 

The aforesaid ROM lib is a memory dedicated 
for reading only and stores various programs and va- 
rious pieces of information for controlling the afore- 
20 said CPU 1 1 a as shown in the flowchart which will be 
described later. 

The aforesaid RAM 11c is a random access mem- 
ory comprising a working area where the instructed 
data and the results of the operations by the aforesaid 
25 CPU 1 1 a are provisionally stored, the text area where 
varbus data are reserved, and others. 

The reflective type sensor 2 which serves as the 
aforesaid detecting means 14 detects the difference 
(difference in reflected luminous energy) in the ref lec- 
30 tion densities of the recording sheet 3 and platen 9, 
and detects the positions of both ends of the recording 
sheet 3. This sensor is connected to the analogue In- 
put port PI of the CPU 1 1 a. (The CPU 1 1 a detects the 
aforesaid signal (density difference) and also detects 
35 the area where the recording sheet 3 is present, that 
is. the position of the recording sheet 3, by allowing 
the aforesaid sensor 2 to scan in the sheet width di- 
rection with the traveling of the carriage 4.) The car- 
riage nnotor 6, sheet feed motor 10 and recording 
40 head 1 are driven by the carriage motor driver 6A, 
sheet feed motor driver 1 0A and head driver 1 A when 
the control signals are transmitted from the CPU 11a, 
respecth/ely. Also, an encoder 6B detects the amount 
of revolution of the carriage motor 6, and the CPU 11a 
45 detects the position of the carriage by this amount. 
Also, the sensor 2 comprises a light emitting element 
15 and a light receiving element 16, and at the time 
of empty scanning in Fig. 4, the rays of light from the 
light emitting element 15 are reflected by the record- 
so ing sheet 3 to enter the light receiving element 16. 
Then, in the present embodiment, the light receiving 
element 16 changes its photo-current in accordance 
with the inputted luminous energy. By detecting the 
changes of this photo-current, the kinds of recording 
55 medium and the width of the recording medium can be 
discriminated. 

Also, detecting means has a circuit for converting 
photo-currents into voltages in order to detect 
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changes in the photo-cur rent- 
In Fig. 2, the micro-current (approximately 200 
\xA) generated by the light receiving element 16 is 
converted into the voltage by a volume 17 and then 
impedance conversion is conducted in the transistor 5 
18 and emitter resistance 19 for the connection to an 
analogue-digital conversion input port PI of the CPU 
11 A. The CPU 11a also controls a motor 6 for recipro- 
cal traveling of the carriage 4 and stores the output 
voltage from the sensor 2 in RAM (storage element) to 
11c after giving A/D conversion for each of a given 
amount of the carriage traveling. 

Also, the CPU sets a threshold value from the 
stored data for detecting the width of a recording me- 
dium as described later. is 

Fig. 3 is a flowchart showing the processing pro- 
cedures for the recording operation by an embodi- 
ment according to the present invention. Fig. 4 is a 
flowchart showing the processing procedure for de- 
tecting the positions of the both ends of a recording 20 
sheet characterized by the present invention. 

At first, in step SI , when the power source is 
turned on, the initial operations are executed in step 
S2 including the initialization of the RAM 11c and the 
detection of the home position of the carriage 4 in the 25 
aforesaid control unit 11. Then, in step S3, whether 
the present apparatus is in the on-line state with its 
host computer and others or not, that is, whether the 
recording data is receivable or not, is examined, and 
if It is found to be on-line state, the process will pro- 30 
ceed to step S4. 

In the step S4, whether the recording sheet 3 is 
mounted on the recording apparatus or not is ascer- 
tained by the use of the sheet feed sensor. Here, if it 
is determined that no recording sheet 3 Is mounted, 35 
the process will proceed to the step 85 in which an er- 
ror mode is set up. On the contrary. If it is determined 
that a recording sheet 3 is present, the carriage 4, with 
the reflective type sensor 2 being mounted, travels re- 
ciprocally along the carriage shafts 7a and 7b in step 40 
86; thus detecting the left-end position and right-end 
position of the recording sheet 3 by comparing the 
threshold value, which will be defined by the proce- 
dure to be described later, and the output signals of 
the aforesaid sensor 2 and the encoder 6b detected 45 
by the control unit 11. Then, in step 87, the recordable 
area Is established on the basis of the data regarding 
the left-end position and right-end position of the 
aforesaid recording sheet 3; thus, the process will pro- 
ceed to step 88. 50 

Next, In step S8, whether the recording data are 
received or not is examined. If it is found that the data 
have been received, the carriage motor 6 is driven in 
step 89, and in step 310, whether the position of the 
carriage 4 is within a recordable area or not is deter- 55 
mined. Here, If the carriage 9 has been found to be In 
the recordable area, the process will proceed to step 
811 to drive the recording head 1; hence performing 



the recording in the aforesaid data signals. On the 
contrary, if the position of the carriage 9 has been 
found to be in the area other than the recordable area, 
the recording head 1 is not driven, and the process will 
proceed to step S12. Thus, it is possible to prevent 
any recording from being given to the platen 9 and 
avoid causing the platen 9 to be stained. In this way, 
it is possible to protect a recording sheet 3 from any 
possible stains caused by the platen 9 which would 
otherwise be stained. 

Then, in step S12, whether the one-line portion of 
the recording data has been recorded or not Is exam- 
ined. Here, if the one-line portion of the recording data 
Is yet to be recorded, the process will return to the 
step 89. On the contrary, if the? one-line portion of the 
recording data has been recorded, the process will 
proceed to step 813. 

In the step SI 3. whether the one-page portion of 
the recording data has been recorded or not is exam- 
ined. Here, if the one-page portion of the recording 
data Is yet to be recorded, the process will return to 
the step S8. On the contrary, if the one-page portion 
of the recording data has been recorded, the process 
will return to the step 84, and in the step SB, the pos- 
itions of both ends of the recording sheet 3 are detect- 
ed; thus thereafter following the flowchart, the same 
processes will be repeated. 

In this respect, according to the procedures de- 
scribed here regarding the detection of the both-end 
positions, such detection at the positions of both ends 
is performed once per a recording medium. However, 
it may be possible to perform such detection per line 
or per given numt>er of lines in order to operate re- 
cordings on recording media the widths of which may. 
vary. 

Now, in conjunction with Fig. 4, the detailed de- 
scription will be made of an example of the process for 
setting a threshold value (Vtii) for the detection of the 
positions of both ends of a recording sheet 3, which 
is characteristics of the present invention. 

The both-end positions of the recording sheet 3 
which is mounted on the recording apparatus are de- 
tected in such a manner that the reflection densities 
of the aforesaid recording sheet 3 and platen 9 are de- 
tected by a reflective type sensor 2 mounted on the 
aforesaid carriage 4, and a threshold value Is correct- 
ly set on the basis of the Signals resulting from such 
detections, and that the positions of both ends repre- 
senting the area where the aforesaid sheet 3 exists 
are detected in accordance with the tiireshold value 
thus defined. 

At first, in step 821 , a reference output Vre of the 
aforesaid sensor 2 at the f iducial position of the platen 
9 Is inputted into the CPU 11a through the analogue 
input port PI, and is stored in the RAM 11c after its 
A/D conversion by an A/D converter (not shown) in- 
stalled in the CPU 11a. 

Next, in step S22, the carriage motor 6 is driven 
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to enable the carriage 4 to scan while traveling in the 
forward direction along the carriage shafts 7a and 7b, 
and in step S23, the output VI of the aforesaid sensor 
2 is sampled, which is stored in the RAM 11c after A/D 
conversion by tlie aforesaid A/D converter (not 
shown). 

When the scanning by the aforesaid carnage 4 in 
the forward direction is terminated (step S24), the 
threshold value Vth, which will become fiducial for 
making the judgment of the presence and position of 
the recording sheet 3, is set in accordance with the 
outputs Vre. and Vi of the aforesaid sensor 2. As a set- 
ting method of the threshold value Vth, it is desirable 
to define an intermediate value between the refer- 
ence output Vre at the platen position and Vi from the 
recording medium as the Vth in consideration of both 
the changes in the reflection fector of the recording 
medium and the reflection factor of the platen. How- 
ever, when it is desirous to avoid recording on the plat- 
en side by all means, the Vth should be made slightly 
greater than such intermediate value even if no re- 
cording can be performed onto a recording medium 
having a low reflection factor. Now. next, in step S26, 
the carriage motor 6 is driven to enable the carriage 
4 to scan while traveling in the backward direction and 
then the presence of the recording sheet 3 is deter- 
mined by detecting whether the output of the afore- 
said sensor 2 has exceeded the value Vth; thus de- 
tecting the positions of both ends of the area where 
the aforesaid sheet 3 exists. 

in the present embodiment, while the value Vth is 
defined by the two values, the output of the sensor at 
its fiducial position and the detected value on the re- 
cording medium, it may be possible to perform a plur- 
ality of detections at given intervals by scanning in the 
width direction of a recording medium by the use of 
sensor in accordance with the steps S22 and S23 in 
Fig. 4 shown earlier. At first, in an area where only the 
platen is detected without any presence of recording 
sheet, the sensor outputs a low voltage Vil which in- 
dicates the reflection factor (low) of the platen. Then, 
entering the area where the recording medium is set, 
the sensor outputs a high voltage Vih which indicates 
the reflection factor of the recording medium (higher 
than that of the platen). After this, when the sensor 
travels through the area where the recording medium 
is set and enters the platen area again, the output vol- 
tage Vi of the sensor becomes a low voltage Vil. 

From the voltages thus detected as above, a Vth 
can be defined on the basis of the averaged values 
of the higher voltages Vih at several points and of the 
lower voltages Vil at several points as well. Here, an 
example is shown in which the detections are per- 
formed at given Intervals, but it is needless to mention 
that the detections can be made continuously. 

The setting of the threshold value can be per- 
formed for each of the recording media (between the 
steps S4 and S6 in Fig. 3, for example) or it can be 
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performed either for each line or for each of given 
numbers in order to support the recording medium the 
reflection factor of which may vary. In this respect, 
when the detection is conducted for each of the given 

5 number of lines, the shreshold value, which becomes 
the judgment base to determine the presence of a re- 
cording medium as described above, should be var- 
ied to set the required threshold value by utilizing the 
scanning used for recording. Thus, there Is no possl- 

10 bility that recordings are not erroneously given to the 
platen even If the reflection factor of the platen 
changes due to elapsed time or the detected voltage 
of the sensor itself changes due to elapsed time when 
the light reflection factor differs for each of the record- 

15 ing media and at the same time, it is possible to per- 
form recording to a recording media having a low re- 
flection factor 

Subsequently, the description will be made of the 
results of the comparative experiments on an appara- 

20 tus using the method according to the present inven- 
tion and an apparatus using the conventional method. 

With an apparatus having a platen detection vol- 
tage fixed at 1 .6V. and a white sheet at 4.7V, and its 
intermediate voltage at 3.15V which is defined to be 

25 the threshold voltage at the time of delivery, record- 
ings are performed on the sheets having O.D values 
of 0.2, 0.3, and 0.4 the detection voltages of which are 
4.2V, 3.2V and 2.5V, respectively. Then, the recording 
sheet having its O.D value of 0.4 with the detection 

30 voltage of 2.5V is erroneously detected because its 
detection voltage is lower than the threshold voltage 
of 3.15V and the Judgment is made as no recording 
sheet being present; thus disabling its recording. 
On the other hand, in the apparatus using the 

35 method according to the present invention, a thresh- 
old value is set after a recording sheet is mounted or 
for each of given number of lines even when a record- 
ing sheet having its O.D value of 0.4 (detection vol- 
tage being 2.5V) such as mentioned above is used for 

40 recording. 

Therefore, the threshold value for this particular 
recording is defined at a value between the detection 
voltage of the platen, 1 .6V, and the detection voltage, 
2.5V, of the sheet having the O.D value of 0.4, that is, 

45 an Intermediate value of 2.05V, for example; hence 
making it possible to perform this recording. 

(Another Embodiment) 

50 Also, In the aforesaid embodiment, an ink jet re- 

cording method is adopted. However, it is more pre- 
ferable to adopt a structure in which electrothermal 
transducers are energized in accordance with the re- 
cording signals to discharge ink from the discharging 

55 ports with the film boiling created in ink by the thermal 
energy generated by the aforesaid electro-thermal 
transducers. 

For the typical structure and principle thereof, it 

5 
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is preferable for its implementation to adopt the fun- 
damental principle disclosed in the specificatbns of 
U.S. Patent 4,723, 129 and U.S. Patent 4,740,796. for 
example. This method is applicable both to the so-cal- 
led on demand type and the continuous type. Partic- 
ularly, In the case of the on demand type, there is ap- 
plied at least one driving signal which is provided with 
a rapid temperature rise exceeding the nuclear boiling 
In response to the recording information given to the 
electro-thermal transducers arranged with respect to 
a sheet or a liquid pass which holds a recording liquid 
(ink); thus causing the electro- thermal transducers to 
generate thermal energy. Hence, film boiling Is gen- 
erated on the thermoactlve plane of the recording 
head to form a bubble in the recording liquid one to 
one efficiently in response to this driving signal. By 
the growth and contraction of this bubble, the record- 
ing liquid is discharged through the aperture of the 
discharging port to form at least one droplet. It is more 
preferable to produce this driving signal in the form of 
pulses; thus making it possible to instantaneously 
perform the growth and contraction of the bubble ap- 
propriately so as to effectuate the discharging of re- 
cording liquid with particularly desirable responsibili- 
ty. 

For this pulse type driving signals, those dis- 
closed in the specifications of U.S. Patent 4,463,359 
and U.S. Patent 4,345,262 are suitable. 

in this respect, if the conditions disclosed In the 
specification of U.S. Patent 4.313,124 for the inven- 
tion regarding the ratio of temperature rise on the ther- 
moactlve plane mentioned above, it is possible to per- 
form an excellent recording in a better condition. 

As the structure of the recording head, the pres^- 
ent invention Includes the structure having the ther- 
moactive portion arranged in the bending regbn us- 
ing the configuration disclosed in the specifications of 
U.S. Patent 4,558,333 and U.S. Patent 4,459,600 be- 
sides a combination of the discharging ports, liquid 
passes, electro-thermal transducers (linear liquid 
passes or rectangular liquid passes) such as dis- 
closed in each of the above-mentioned specifica- 
tions. 

Also, the present invention is still effectively ap- 
plicable even if the structure Is made on the basis of 
Japanese Patent Laid-Open Application No. 59- 
123670 disclosing a structure in which a common slit 
is arranged for a plurality of electro-thermal transduc- 
ers as the discharging port of each electro-thermal 
transducer thus provided, and also on the basis of 
Japanese Patent Laid-Open Application No. 59- 
138461 disclosing a structure in which the aperture is 
arranged in relation to the discharging ports for ab- 
sorbing pressurized waves of thermal energy. In other 
words, these structural arrangements are possible 
because recordings can be performed reliably and ef- 
ficiently according to the present invention irrespec- 
tive of the modes of the recording heads to be adopt- 



ed. 

Furthermore, to the full-line type recording head 
having a length corresponding to the maximum width 
of the recording medium on which the recording ap- 

5 paratus can perform its recording, the present inven- 
tion Is effectively applicable. 

For such a recording head, there may be a struc- 
ture to attain the required length by combining a plur- 
ality of recording heads or a structure to attain such 

10 a length by a single recording head which is integrally 
constructed itself. In this case the detecting sensor 
can be arranged either for the entire width or for the 
area where the end portion of a recording medium 
should be positioned, or the structure may be made 

IS to allow only the sensor to scan separately from the 
head. 

in addition, the present invention is effectively ap- 
plicable not only to the serial type recording apparatus 
exemplified above, but also to the recording head 

20 fixed to the carriage in the apparatus or a freely ex- 
changeable chip type recording head for which elec- 
trical connections and ink supply from the main t>ody 
of the apparatus are possible by installing the record- 
ing head on the carriage therein, or a cartridge type 

25 recording head having the ink tank integrally provided 
for the recording head itself. 

Also, it is preferable to add a recovery means, 
preliminarily auxiliaryTneans, and the like provided for 
the recording head as constituents of a recording ap- 

30 paratus according to the present invention because 
with these constituents, the effects of the present in- 
vention becomes more stable. To mention specifical- 
ly, these constituents are a capping means for the re- 
cording head, cleaning means, compression or suc- 

35 tlon means, electro-thermal transd ucers or exotherm- 
ic elements independent thereof or preliminary heat- 
ing means provided by the combination thereof. It is 
also effective to provide a preliminary discharging 
mode which performs preliminary discharging aside 

40 from the discharging for the regular recording. 

Also, for the kind and number of the recording 
heads to be mounted on a carriage, it may be possible 
to provide only one head for a single ink color, for ex- 
ample, or a plurality of heads for different recording 

45 colors or Ink densities. In other words, as a recording 
mode of the recording apparatus, the present inven- 
tion is extremely effective in a recording apparatus 
which is provided with the recording head formed in- 
tegrally or by a combination of a plurality of heads for 

50 recoloring with different colors or at least one for full- 
colors by mixing colors besides a recording mode for 
one major color such as black. 

In the embodiments of the present Invention set 
forth above, the description has been made of the ink 

55 which is a liquid, it may be possible to use the ink 
which is solidified at room temperature or less, or liq- 
uefied when the signal is given for recording use be- 
cause in the ink jet method a temperature control is 
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generally practiced so that the Ink viscosity Is kept 
within a range of stable discharging by adjusting the 
temperature of the ink itself in a range from 30°C or 
more to 70°C or less. Furthermore, the present inven- 
tion is suitably applicable to the use of the ink which 
has a nature that it is liquefied only by thermal, energy 
or of any other types of the ink which can beliquef ied 
by the thermal energy generated in response to the 
recording signals for the liquid ink discharging, or the 
ink which begins to be solidified just before reaching 
the recording medium while preventing any tempera- 
ture rise due to the thermal energy by way of its pos- 
itive energy application to changing the states of ink 
from solid to liquid or using the ink which is solidified 
~ for the prevention of Its evaporation if It Is left intact. 
The ink to be used in a case such as this may be 
maintained in a mode where it is held in the concavi- 
ties of a porous sheet or through holes in a solid or liq- 
uid state for the el ectro- thermal transducers as dis- 
closed in Japanese Patent Laid-Open Application No. 
54-56847 or Japanese Patent Laid-Open Application 
No. 60-71260. The most effective method among 
those applicable to each of the inks mentioned above 
is the one which can be Implemented with the afore- 
said film boiling method. 

Furthermore, as the mode of the Inkjet recording 
apparatus to which the present invention is applica- 
ble, there may be those used for copying machines In 
combination with readers, facsimile apparatuses hav- 
ing transmitter and receiver, and the like in addition to 
the image output terminals for a computer or other in- 
formation processing apparatuses. 

As described above, the structure is arranged so 
that by the use of a reflective type sensor mounted on 
a carriage as detecting means which reciprocally trav- 
els in the width direction of the recording sheet, an op- 
timal threshold value Is set for each of the aforesaid 
sheets in accordance with the reflection densities of 
the recording sheet and the platen which holds the 
sheet. Therefore, it becomes possible to prevent any 
erroneous detections of the recording sheets and at 
the same time, to detect the area where the recording 
sheet is present that is, the positions of both ends of 
the recording sheet* assuredly without being affected 
by the difference in the individual output of the afore- 
said reflective type sensor, the changes due to 
elapsed time, or the like. 



Claims 

1. A recording apparatus having means for detect- 
ing a recordable area on a recording medium, 
comprising the following structure: 

measuring means capable of measuring 
the reflective luminous energy of a recording me- 
dium and of means for holding the recording me- 
dium; 



means for holding the data on the basis of 
the reflective luminous energy of the means for 
holding the recording medium and the data on the 
basis of the reflective luminous energy of the re- 

5 cording medium, measured by said measuring 

means, and 

means for setting by both of said data a 
threshold value utilized for determining the 
boundary between the recording medium and 

10 said means for holding the medium. 

2. A recording apparatus according to Claim 1, 
wherein 

said measuring means is arranged on a 
IS carriage on which a recording head for perform- 

ing recording to the recording medium is mount- 
ed, and said carriage scans in the direction Inter- 
secting the feeding direction of the recording me- 
dium. 

20 

3. A recording apparatus according to Claim 2, 
wherein 

said recording head is an Ink jet recording 
head which performs recording by discharging 
25 ink. 

4- A recording method for performing recording to a 
recording medium having the following steps of: 
measuring the reflective luminous energy 
30 of means for holding the recording medium by the 

use of measuring means; 

measuring the reflective luminous energy 
of the recording medium by the use of measuring 
means; 

35 setting a threshold value utilized for deter- 

mining the boundary between the recording me- 
dium and said holding means by a value on the 
basis of the reflective luminous energy of means 
for holding the recording medium and a value on 

40 the basis of the reflective luminous energy of the 

recording medium measured as stated above; 
and 

performing recording in the recordable 
area by detecting the recordable area on the re- 
45 cording medium by comparing the threshold val- 

ue set as stated above and the measured values 
by said measuring means. 

5. Areoording method according to Claim 4. wherein 
so the step of measuring the reflective lumi- 
nous energy of said means for holding the record- 
ing medium, the step of measuring the reflective 
luminous energy of the recording medium, and 
step of setting said threshold value are executed 

55 at each time recording media are replaced. 

6. Arecording method according to Claim 4, wherein 

the step of measuring the reflective iumi- 
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nous energy of said means for holding the record- 
ing medium, the step of measuring the reflective 
iuminous energy of the recording medium, and 
step of setting said threshold value are executed 
for each of given number of tines. 5 

7. A recording method according to Claim 4, wherein 

the measurement points measured in the 
step of measuring the reflective iuminous energy 
of said means for holding the recording medium 10 
and in the step of measuring the reflective lumi- 
nous energy of the recording medium are plural, 
respectively. 

8, Arecording methpd according to Claim 4, wherein is 

said threshold value Is set as the mean val- 
ue of a value on the basis of the reflective lumi- 
nous energy of said means for holding the record- 
ing medium and a value on the basis of the reflec- 
tive luminous energy of the recording medium. 20 



25 



30 
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40 



45 



50 



55 



8 



MSCXXJID: <EP 05261 54A2J .> 



EP 0 526 154 A2 



CD 




9 



BNSDCniD: <EP 0S26154A2_I_> 



EP 0 526 154 A2 



LL 




a: 




a: 


o 




o 


if) 












ill 




LU 


in 




tn 






h- 


-J 




co 


Ql 




ZD 


a. 




< 






X 


(/) 




X 






LU 


LU 




H- 


LU 




LU 


X 




LU 


c/) 




X 






CO 





10 



vISDOClD: <EP_ 



_0526154A2_L> 



EP 0 526 154 A2 



FIG. 3 









— !^!*H<r:- ON LINE 



YES 



RECORDING 
iEDlUM PRESENJ, 
? 

"yes 



DETECT POSITIONS 
DP BOTH ENDS 



NO 



- 34 



36 



SET recordable AREA}^c:7 



NO 



'RECORDING 

lATA PRESENX. 
? 

"YES 



38 



nRi\/F CARRIAGE MOTOfik ' 



ERROR MODE 

— v 



35 



NO 



■CARRIAGE POSITIONS 
WITHIN RECORDABLE 
AREA ? 

YES 

InRIVE RECORDING HEAD|- 



'ONE 

LINE COMPLETED, 
? 

*YES 

^ONE^ 
•AGE COMPLETER 
? 

YES 



NO 



312 



NO 



313 



11 



BNSDOCID: <BP 05261 54A2. I_> 



EP 0 526 154 A2 



FIG. 4 



S21 



S22 



S23 



S24 



S25 



STORE REFERENCE OUTPUT 
Vre OF REFLFCTION SENSOR 



S26 



S27 



DRIVE CARRIAGE 
MOTOR (FORWARD) 



STORE OUTPUT Vi OF 
REFLECTION SENSOR 




SET THRESHOLD 
VALUE Vth 



DRIVE CARRIAGE 
MOTOR (BACKWARD) 



DETECT POSITIONS OF 
BOTH ENDS 



12 



NSTOCID: <E P osgfiifijAo I > 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 





(^^) Publication number : 0 526 1 54 A3 
EUROPEAN PATENT APPLICATION 



(g) Application nuriber : 92306857,1 
(22) Date of fHing : 28.07.92 



(g) mt. CL^ : B41J 29/42 



@ Priority: 29-07.91 JP 210484/91 

03) Date of publication of application : 
03.02.93 Bulleitin 93/05 

Designated Contracting States : 
• DE FR GB IT 

(88) Date of deferred publication of search report : 
19.05.93 Bulletin 93/20 

ffi) Applicant: CANON KABUSHIKI KAISHA 
30-2, 3-choine. Shimomaruko, Ohta-ku 
Tokyo (JP) 



g) Inventor: Ishikawa. Eiji, c/o Canon Kabushiki 
Kaisha , ^ . 

30-2, 3-chome, Shiihomaruko, Ohta-ku 

Tokyo (JP) 

(g) Representative : Beresford. Keith Denis Lewis 

BERESFORD & Co. 2-5 Warwick Court High 
Holborn 

London WC1R 5DJ (GB) 



(g) Recording apparatus having means for detecting the positions of a recording medium. 



(57) A recording apparatus having means for de- 
tecting a recordable area on a recording 
medium (3) comprises the stmctures of measur- 
ing means (2) capable of measuring the reflec- 
tive luminous energy of a recording mediuni (3) 
and of means for holding the recording medium 
(3). means for holding the data on the basis of 
the reflective luminous energy of the means for 
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setting by both of the data a ttireshold value 
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the recording medium (3) and the means for 
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(54) Automatic printer margin 
setting device 

(57) The device locates the left and 
right edge positions in relation to the 
reference position, of the recording 
paper set on the platen, identifies the 
paper size and automatically set 
specified left and right margins 
according to the obtained edge 
position and paper size information. 
The control circuit comprises a main 
CPU 1 1 into which print data is input 
from keyboard 1 2, carriage CPU 1 3 
connected to 1 1 for controlling 
carriage drive motor 1 5 through drive 
circuit 14 and for receiving signals 
output from home position detector 
1 6 when the carriage 2 moves to the 
home position. The carriage CPU 13 
also receives signals from paper 
detecting means 17 and paper edge 
detection signals from optical means 
9 mounted on the carriage. Carriage 
CPU 13 contains a counter N and a 
RAM (areas M1,M2 for storing the 
count when the paper left and right 
edges are detected respectively). 
ROM table 1 8 for storing width data 
and the corresponding left and right 
margin data for each paper size {e.g. 
A3,A4,B4,B5), and format memory 
1 9 for retaining left and right margin 
data are connected to main CPU 1 1 . 
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SPECIFICATION 

Automatic margin setting device 

5 Background of the Invention 

The present invention relates to a device for 
automatically setting right and left margins of 
the paper inserted and set on the platen of a 
printer including a typewriter. 

10 Generally in a printer such as a typewriter, it 
is necessary to insert and set a paper accu* 
rately at a predetermined position (left edge 
positioning), which is quite troublesome. It is 
also required to set left and right margins 

15 manually according to the paper size (such as 
A4, 85, 84, etc.). 

The operator is thus required to position the 
paper and designate a desired line format 
manually. 

20 

Summary of the Invention 

An object of the present invention is to pro- 
vide an automatic margin setting device of a 
printer such as a typewriter which automati- 

25 cally sets left and right margins of the paper 
set in place on the printer platen. 

Another object of the present Invention is to 
provide an automatic margin setting device of 
a printer which locates left and right edge po- 

30 sitions in relation to the reference position, of 
a paper set on the platen, identifies the paper 
size, and automatically sets left and right mar- 
gins according to the obtained edge position 
and paper size data, thus realizing a printer 

35 which does not require accurate paper posi- 
tioning (left edge positioning) and manual pa- 
per margin setting operations and therefore is 
simple in preparatory operation. 

Other objects and further scopeof appiicabil- 

40 ity of the present invention will become appar- 
ent from the detailed description given herein- 
after. It should be understood, however, that 
the detailed description and specific examples, 
while indicating preferred embodiments of the 

45 invention, are given by way of illustration only; 
various changes and modifications within the 
spirit and scope of the invention will become 
apparent to those skilled in the art from this 
detailed description. 

50 Briefly described, in accordance with the 
present invention, an automatic margin setting 
device comprises: optical scanning means 
mounted facing the platen and movable along 
the platen to detect left and right edges of 

55 the paper set on the platen; first memory 
means torstoring the edge position data ob- 
tained by the optical scanning means, in rela- 
tion to the reference position; secondmemory 
means in which left and right margin data 

60 have been preliminarily stored for each of vari- 
ous paper sizes (84, 85, A4, etc.); control 
means for identifying the paper size on the 
basis of the edge position data stored in the 
first memory means and reading the corre- 
65 sponding margin data from the second mem- 



ory means; and operation means for calculat- 
ing left and right margin values for the paper 
based on the margin data read from the sec- 
ond memory means and the edge position 
70 data stored in the first memory means, 

whereby the left and right paper margins are 
set according to the left and right margin 
values calculated by the operation means. 

75 Brief Description of the Drawings 

The present invention will become more 
fully understood from the detailed description 
given hereinbelow and the accompanying 
drawings which are given by way of illustra- 

80 tion only, and thus are not limitative of the 
present invention and wherein: 

Fig. 1 is a perspective view of the essential 
part of a printer related to the present inven- 
tion ; 

85 Fig 2 is a sectional view of the essential 
part of Fig. 1; 

Fig. 3 is a block diagram of the control 
circuit of the printer of Fig. 1; and 

Fig. 4 is a flow chart for explaining the op- 
90 eration of the printer related to the present 
Invention. 

Detailed Description of the Invention 

Fig. 1 is a perspective view of the essential 
95 part of a printer related to the present inven- 
tion, and Fig. 2 is a sectional view of the 
essential part of Fig. 1. 

Referring to these figures, a platen 1 is con- 
nected to a rotary mechanism. A carriage 2 
100 facing the platen 1 reciprocates on supporting 
shafts 3, 3 axially along the platen 1. A paper 
holder 4 comprises a plurality of holding rol- 
lers 6, 6 on a shaft 5 parallel with the platen 
1, the rollers 6, 6 being rotatable and slidable 
105 along the shaft 5. 

The carriage 2 has a rotary wheel 7 with 
types, hammer means 8 for pushing a se- 
lected type positioned at the printing position 
toward the paper, and optical means 9 on the 
110 front facing the platen 1. The optical means 9 
comprises light emitting and sensing elements. 

As the carriage 2 moves along the platen 1, 
the optical means 9 optically scans the front 
face of the platen 1, detecting the left and 
1 1 5 right edges of the paper 1 0 set on the platen 
1. 

Fig. 3 is a block diagram of the control 
circuit of the printer with the automatic margin 
setting device of the present invention, 11 is 

120 the printer's main CPU into which print data is 
input from a keyboard 12 or via an interface 
l/F from an external device. 13 is a carriage 
CPU which is connected to the main CPU 1 1 , 
and controls the carriage movement. The car- 

125 riage CPU 13 not only controls a carriage 

drive motor 15 through a carriage drive circuit 
14 but also receives signals output from home 
position detecting means 16 when the car- 
riage 2 moves to the home (reference) posi- 

130 tion. 
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The carriage CPU 13 also receives signals 
from paper detecting means 17 which detects 
the paper 10 set on the platen 1 and paper 
edge detection signals from the optical means 
5 9. The carriage CPU 13 contains a counter N 
and a RAM (Ml, M2). 

18 is a ROM table storing width data m1, 
m2, ... and the corresponding left and right 
margin data JS^, a2 /?2, ... for each paper 

10 size (such as A4, B4, B5, etc.). 19 is a for- 
mat memory for retaining the left and right 
margin data of the paper set on theplaten 1. 
The ROM table 18 and the format memory 19 
are connected to the main CPU 11. 

1 5 Now, the operation of the control circuit of 
Fig. 3 is described with reference to the flow 
chart of Fig. 4. 

When a recording paper is set rnanually or 
automatically in the printer, the detecting 

20 means 17 detects the paper, and outputs a 
signal for instructing the carriage CPU 13 to 
move the carriage 2 to the left. The carriage 
CPU 13 controls the carriage drive circuit 14 
to rotate the motor 15, so that the carriage 2 

25 is shifted to its mechanical home position. 
When the home position detecting means 16 
detects the carriage at the home position, the 
carriage CPU 13 gives an instruction to the 
carriage drive circuit 14 to move the carriage 

30 2 to the right as well as an instruction to 
actuate the optical means 9. 

Simultaneously, the counter N of the car- 
riage CPU 13 starts counting the carriage for- 
warding signals. 

35 When the optical means 9 detects the pam- 
per left edge during the rightward travel of the 
carriage 2, the detection signal is input into 
the carriage CPU 13 so that the count by the 
counter N at that time is stored in the area 

40 M 1 of the RAM. When the paper right edge is 
detected by the optical means 9, the carriage 
CPU 13 stores the count by the counter N at 
that time in the area M2 of the RAM. Simulta- 
neously, the carriage CPU 13 gives an instruc- 

45 tion to the carriage drive circuit 14 to return 
the carriage 2 to its home position. 

The carriage CPU 13 then carries out oper- 
ation of M2 -M 1 on the basis of the data 
stored in the areas Ml and M2 and transfers 

50 the operation result "m" to the main CPU 1 1. 
On receiving the operation result *'m", the 
main CPU 1 1 refers to the paper size data 
preliminarily stored in the ROM table 18, to 
identify the size of the paper presently set in 

55 the printer and read the corresponding left and 
right margin values a and fS which are then 
transferred to the carriage CPU 13, 

On receiving the left and right margin values 
a and p, the carriage CPU 13 conducts oper- 

60 ations of Ml + a and M2 — /i, using the data 
stored in the areas Ml and M2. The operation 
results are input through the main CPU 11 in 
the format memory 19. Tho left and right 
margin data are thus set in the format mem- 

65 ory 1 9. printing operation is conducted on the 



paper in accordance with the thus set format. 

In the above embodiment, the operations for 
left and right margins are conducted in the 
carriage CPU 13. Alternatively, they may be 

70 conducted in the main CPU 1 1 . 

According to the present invention, as de- 
scribed above, when a recording paper is set 
onthe platen, the left and right edges of the 
paper are detected by the optical means 

75 which scans the platen front face, and the left 
and right paper margins are automatically set 
according to the above detected edge data,' 
prior to the printing operation. Therefore, the 
printer equipped with the automatic margin 

BO setting device of the present invention does 
not require accurate paper positioning (left 
edge positioning) nor manual left and right 
margin setting operations. Thus, the present 
invention can realize a convenient printer 

85 which is simple in preparatory operation. 

The printer related to the present invention 
is of the type in which data is printed out on 
the recording paper set on the platen, and 
includes a typewriter, ink jet printer, etc. 

90 While only certain embodiments of the pre- 
sent invention have been described, it will be 
apparent to those skilled in the art that vari- 
ous changes and modifications may be made 
therein without departing from the spirit and 

95 scope of the present invention as claimed, 

CLAIMS 

1- An automatic printer margin setting de- 
vice which locates the left and right edge po- 

100 sitions in relation to the reference position, of 
the recording paper set on the platen, identi- 
fies the paper size and automatically set speci- 
fied left and right margins according to the 
obtained edge position and paper size data, 

105 2. An automatic margin setting device com- 
prising: means for detecting the paper position 
inserted on the platen; means for storing mar- 
gin data corresponding to each of various pa- 
per sizes; means for determining the paper 

110 size based on the information from said paper 
position detecting means; means for reading 
the appropriate margin data from said margin 
data memory means according to the informa- 
tion from said paper size determining means; 

115 and means for determining the margins of the 
paper set on the platen according to theinfor- 
mations from said riiargin data reading means 
and said paper position detecting means. 
3. An automatic margin setting device, com- 

120 prising: optical scanning means mounted 

facing the platen and movable along the platen 
to detect the left and right edges of the paper 
set on the platen; first memory means for 
storing the paper edge position data obtained 

125 by said optical scanning means in relation to 
the reference position; second memory means 
in which left and right margin data have been 
preliminarily stored for each of various paper 
sizes; control means for determining the paper 

130 size on the basis of the left and right edge 
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position data stored in said first memory 
means and for reading the corresponding left 
and right margin data from said second mem* 
ory means; and operation means for calcuiat- 
5 ing the left and right margin values for the 
paper, using the left and right margin data 
read from said second memory means and the 
left and right edge position data stored in said 
first memory means, whereby the left and 
10 right paper margins are sot according to the 
left and right margin values calculated by said 
operation means. 

4. Apparatus for automatically determining a 
margin or margins to be left when printing on 

15 a sheet recording member, the apparatus 

comprising means for detecting the position of 
an edge of said recording member adjacent 
which a said margin is to be left, means for 
establishing the size of said recording mem- 

20 ber, and means for automatically determining 
the position and width of the required margin 
at said edge in accordance with said detected 
position and said established size. 

5. Apparatus according to claim 4 wherein 
25 said detecting means is operable to detect the 

positions of both the left and right edges of 
the recording member with respect to a refer- 
ence position, and wherein said establishing 
means determines said size automatically in 
30 accordance with the detected edge positions. 

6. An automatic margin setting device sub- 
stantially as hereinbefore described with refer- 
ence to the accompanying drawings. 
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